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SYSTEMAND PROCESS FOR ROOF 
MEASUREMENT USINGAERAL IMAGERY 

INCORPORATION BY REFERENCE 

The present patent application is a continuation of the 
patent application identified by U.S. Ser. No. 12/470,984, 
filed May 22, 2009, of which the entire content of which is 
hereby incorporated herein by reference. 

FIELD OF INVENTION 

The present invention is in the field of measuring roofing 
dimensions and other attributes, and more particularly per 
tains to the use of aerial imagery in that field. 

BACKGROUND 

Roof measuring, for example, dimension, length and areas 
has been done for many years, such as in connection with 
estimating and bidding roofing jobs. Also, for many years, 
companies and products have offered such estimation ser 
vices and reporting Software reports using aerial imagery on 
which roofline outlines are traced, dimensions and areas are 
automatically based on those tracings, and vertical elevations 
(via pitch or otherwise) are included in mathematical models. 
The present invention is an improvement on Such aerial 

imagery, systems and processes, providing non-obvious fea 
tures that enhance convenience, flexibility, and/or accuracy. 

SUMMARY 

The claims, and only the claims, define the invention. The 
present invention includes several, but not necessarily all, of 
creating a first layer and a second layer, in computer memory 
and Substantially overlapping at least a segment of line from 
said first layer with at least a segment of another line from said 
second layer, wherein said first non-dimensional attribute is 
different from said second non-dimensional attribute; and/or 
an interactive computer file, said interactive computer file 
including: length numeric values and at least one user length 
field enabling a client with said interactive file to override at 
least one of said length numeric values, where said area 
operator may automatically recalculate area based on said 
length field override; and/or, providing at least one computer 
input field for a user to input first location data generally 
corresponding to the location of the building; on said imagery 
of an area providing a visual marker that is moveable on said 
computer monitor around a region, said marker initially cor 
responding to said first location data, wherein said marker 
may be moved to a final location on top of the building to 
more precisely identify the location of the building roofstruc 
ture; and providing a computer input capable of signaling 
user-acceptance of the final location of said marker; and/or 
other features, optionally combined in various ways as set 
forth in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is one example of a flow chart of acts according to 
the present invention. 

FIG. 2 is another example of a flow chart of acts according 
to the present invention. 

FIG. 3 is another example of a flow chart of acts according 
to the present invention. 

FIG. 4A is one example of a computer screen shot to enter 
an address. 
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2 
FIG. 4B is one example of a computer screen shot depict 

ing imagery and a marker based on an address. 
FIG. 4C is a computer screen shot like FIG. 4B with the 

marker moved over a selected building. 
FIG. 4D is a computer screen shot and/or reporting con 

firming selection of a building. 
FIG. 5A is an example of reporting. 
FIG. 5B is another example of a screen shot and/or report 

ing. 
FIG.5C is another example of a screen shot and/or report 

ing. 
FIG.5D is another example of a screen shot and/or report 

ing. 
FIG.5E is another example of a screen shot and/or report 

ing. 
FIG.5F is another example of a screen shot and/or report 

ing. 
FIG.5G is another example of a screen shot and/or report 

ing. 
FIG.5H is another example a screen shot and/or of report 

ing 
FIG.5I is another example of a screen shot and/or reporting 
FIG. 6 is another example of a screen shot and/or reporting. 
FIG. 7A is a top plan view of aerial imagery of a building 

roof structure. 
FIG. 7B is a display of the imagery of FIG. 7A with some 

optional features. 
FIG.7C depicts the imagery of FIG. 7A with shadowing. 
FIG. 7D depicts FIG. 7C with the addition of computer 

generated line. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For the purposes of promoting an understanding of the 
principles of the invention, reference will now be made to the 
examples, sometimes referred to as embodiments, illustrate 
and/or described herein. Those are mere examples. It will 
nevertheless be understood that no limitation of the scope of 
the invention is thereby intended. Such alterations and further 
modifications in the described processes, systems or devices, 
any further applications of the principles of the invention as 
described herein, are contemplated as would normally occur 
to one skilled in the art to which the invention relates, now 
and/or in the future in light of this document. 
As used in the claims and the specification, the following 

terms have the following definitions: 
The term “adjustment roof plane” means a roof plane, 

having at least three border lines, that may be hidden (par 
tially or totally) from view from some or all aerial imagery 
and which may be included to add to (or subtract from) an 
aggregate roof area or other attributes. 
The term “aerial imagery means pictures, normally 

including photographs (visual light, infrared, color, black and 
white, or otherwise) taken from an overhead view (straight 
down, oblique, or otherwise) with respect to a building roof. 
This may include imagery taken from airplanes, satellites, 
balloons, or otherwise. 
The term “attributes' means one or more distinguishing or 

identifying characteristic. 
The term “border line” means a line segment, straight, 

curved, free form or otherwise that generally corresponds 
with the edge of a roof plane. 
The term “building means a real estate structure, such as 

for example, a house, condominium, office building, out 
building, garage, warehouse, factory or otherwise. 
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The term “client’ means a person or entity that orders or 
obtains an aerial imagery report. 
The term "computer input' means data, information and/or 

signals provided by a computer user. This may include num 
bers, words, mouse clicks, “enter, check boxes, dialog 
boxes, and otherwise. 

The term “computer monitor includes any computer 
screen or other visual output, including projectors, flat panel 
screens, LCD screens, LED screens and otherwise that pro 
vide visual output from a computer. 
The term "computer processing means' means computer 

hardware and Software, including computer memory, micro 
processors, computer code and computer logic to provide 
digital computing. 
The term “contrast’ means discernable relative differences 

in lightness and darkness. 
The term “deliverable” means that which is or may be 

delivered to a client, including printed and/or electronic 
reports and information. 
The term “digital” means using numeric digits, specifically 

including binary digits. 
The term “direct proportion” means that one or more vari 

ables that change as a function as another value in a generally 
linear function. 
The term “dissects' means to sub-divide into two or more 

parts. 
The term “electronic drawing means to draw lines and/or 

shapes electronically via computer. This can include pixel 
based drawings, vector-based drawings, and/or otherwise. 

The term “field’ means a location for computer data input 
and/or output of a value having at least one corresponding 
associated place in computer memory. 
The term “final location' is the relative spot for placing a 

marker. This normally corresponds to unique latitude and 
longitude coordinates. 
The term 'generating” means to make or create. 
The term "imagery database' means a computer database 

containing aerial imagery computer files and the associated 
location coordinates. 
The term “interactive computer file' is a computer file in 

which a user may input and/or override one or more numeric 
values stored in memory as part of the file. 
The term “internet-based imagery' means imagery, Such as 

aerial imagery, which is accessible through an internet access 
connection. One popular example is GoogleR Earth. 
The term “latitude and longitude coordinates' mean 

numeric coordinates for a location on the planet correspond 
ing to latitude (east, west) and longitude (north, South). 
The term “layer” means a part of a graphic computer file 

that visually overlays one or more other parts and which has 
at least partially transparent portions allowing visualizations 
of parts/layers below it. 
The term “lines' means a straight, curved, and/or free form 

Segment. 
The term “location data” means information which 

uniquely identifies geographic position. This may include 
latitude and longitude coordinates, Street addresses and/or 
otherwise. 
The term “non-dimensional attribute’ means an attribute 

other than a numeric value. Such as other than length, width, 
height, or area. 

The term “numeric values' means alphanumeric numbers, 
and/or their binary equivalent. 
The term “operator” means a mathematical function 

including, but not limited multiplication, division, addition, 
Subtraction, Sum, average, square root and/or the foregoing 
with or without constant and/or co-efficient. 
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4 
The term “orientation” means the direction of something 

with respect to something else. 
The term “outline” means the path or collection of lines 

generally coinciding with the outside of a shape. 
The term “outline drawing means drawing of lines around 

an outline. 
The term "over said imagery means position on top of and 

in alignment with underlying Imagery. 
The term “override” means to substitute or replace one 

value for another value. This may be done with numeric 
values, non-dimensional attributes and otherwise. 
The term “perimeter lines' means a line or lines that outline 

the outer most edge of a roof structure. This can include, but 
is not limited to, a roof free edge with a gutter and to a roof 
free edge without a gutter. 
The term “pitch numeric value” is a single numeric value 

corresponding to the pitch or slope of a portion of roofing. 
The term “proportioning” means to increase or decrease 

the size of a line, outline or other object to directly propor 
tional to the change in another object. 
The term “region” means a location on earth that is 

depicted in aerial imagery. Ordinarily, it will include at least 
one entire building structure, and preferably, will include at 
least Some features, such as Streets, trees, or other buildings 
adjacent the building structure. 
The term “report’ means one or more pages or screen 

shots, or both, made available to a user including aerial imag 
ery and/or data from Such imagery. This includes, but is not 
limited to, one or more interactive computer files. 
The term “roof flashing edge” means an edge where roof 

ing meets with a generally vertical structure. Such as a wall, 
typically with flashing. 
The term “roof free edge with a gutter” means the unbound 

edge of a roof with a rain drainage gutter. 
The term “roof free edge without a gutter” means the 

unbound edge of a roof without a rain drainage gutter. 
The term “roof hip” means an edge where two roof planes 

meet to form a generally upward sloping ridge. 
The term “roof pitch' means the slope of a roof plane. It 

may be expressed in angles, ratios, or otherwise. This 
includes stating the rise over run, as well as stating merely the 
rise in view of an assumed or industry standard run. For 
example, a slope of 6 inch rise for every 12 inch run (hori 
Zontal) may be stated to be a “6” pitch. 
The term "roof plane' means a generally planer, segment 

of a roof. 
The term “roof ridge' means an edge where two generally 

upward sloping roof planes meet. 
The term "roof structure” means the top of a building 

which shelters the building from weather. 
The term “roof valley” means an edge where two generally 

downward sloping roof planes meet. 
The term “street address data” means the location typically 

used by postal identification, typically including at least one 
numeric value and at least one street name, and further typi 
cally including a Zip code or other postal code and/or a town 
and State or province. 
The term “street address look up field’ means a computer 

field for entry of street address data. 
The term “substantially overlapping” means that where 

one line, in whole or in Substantial part, coincides with 
another line in terms of direction and overlap. This may 
include situations where the respective lines are of substan 
tially different length, or not. 
The term “substituent triangles' means two or more con 

gruent triangles which collectively form a Subset of another 
geometric shape. 
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The term “tracing means drawing around an outline or 
along a line or feature depicted in Imagery. 
The term “user-acceptance' means an affirmative step or 

series of steps or computer input, undertaken by user to make 
a selection. 
The term “vector direction” means, in relative space, either 

two dimensionally or three dimensionally where a vector is 
pointing. 

The term “visual marker' is a shape, pointer, label, icon, 
avatar or other indicator which is movable or displayable on a 
computer screen and which may be visually differentiated 
from other objects on the computer screen. 
The term “visually depicting” means to show or illustrate 

Something on a computer monitor as a graphical image. 
Articles and phases such as, “the’, “a”, “an”, “at least one'. 

and “a first', are not limited to mean only one, but rather are 
inclusive and open ended to also include, optionally, two or 
more of Such elements. 
The language used in the claims is to only have its plain and 

ordinary meaning, except as explicitly defined above. Such 
plain and ordinary meaning is inclusive of all consistent dic 
tionary definitions from the most recently published Web 
ster's dictionaries and Random House dictionaries. 

Referring to the drawing figures, these are only examples 
of the invention, and the invention is not limited to what is 
shown in the drawings. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to FIG. 1, a process for determining attributes of 
a roof structure 501 (see FIGS. 4B, 4C) of a real-world three 
dimensional building 500 may optionally comprise several 
acts. This may include viewing on a computer monitor 100 in 
digital aerial imagery 1 of a region 502 (see FIGS. 4B, 4C) 
including the roof structure 501. Ordinarily, the roofstructure 
will have one or more roof planes, and unless the roof is a 
simple single-plane roof, will have at least two or more roof 
planes. In FIG. 1, the act of creating of a first layer drawing 2 
is undertaken. Such act may be used by the ultimate end-user 
enabled by the software, but optionally and more preferably is 
done by a commercial vendor based on an order placed by a 
user. Such order may be placed by telephone, on-line, such as 
on computer screen 100 as shown in FIGS. 4A-4D, by mail, 
email or otherwise. 
The creation of the first line drawing 2 may be done a 

multitude of ways, in one example is illustrated in FIGS. 
5A-5I and FIG. 6, discussed further below. Likewise, in FIG. 
1 creating a second layer drawing 3 is another act. For 
example, in FIG. 5D, various roof planes are denoted by 
letters A-P. For example, the roof plane 515 denoted by the 
letter “0” may be drawn in a second layer, whereas roof plane 
516 indicated by the letter "D' may be in a first layer. In such 
example, roofplane 515 and roofplane 516 have substantially 
overlapping segments 4 (see FIG. 1). For example, along the 
upper edge of plane 515 appears the number “5” denoting a 
five foot 20 line; whereas, plane 516 has the substantially 
overlapping line denoted by “7” indicating a seven foot line 
segment of roof plane 516. Such seven foot roof segment of 
plane 516 may comprise a perimeter line (part of the 56.78 
feet perimeter length of plane D depicted in table 520 of 
report 550 of FIG.5I); whereas, the substantially overlapping 
five foot length of plane 515 may comprise a second non 
dimensional attribute, namely flashing, Such as step flashing 
line (part of the 37.01 feet of step flashing for plane 0 depicted 
in table 521 of FIG.5I). Accordingly, this is one example of 
Substantially overlapping lines such as segment of line A and 
segment of line E set forth in the claims, each having respec 
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6 
tive first and second non-dimensional attributes. This allows 
for separate reporting of Such non-dimensional attributes, 
Such as the length of perimeter, the length of step flashing or 
otherwise. Such non-dimensional attributes may be of any 
type. As mere examples that have use in the roofing industry 
include the non-dimensional attributes of roofridge, roof hip, 
roof valley, roof flashing edge, perimeter line, roof free edge 
with a gutter, and roof free edge withoutagutter. For example, 
line 510a in FIG. 6 is an example of a roof ridge, whereas line 
511a and line 513a are each examples of a roof valley. Line 
512a in FIG. 6 is an example of a perimeter edge, which also 
happens to comprise a roof free edge without a gutter. Option 
ally, while not illustrated, if line 512a had, or were to have, a 
gutter along it, then it would be in that case a perimeter line 
and be a roof free edge with a gutter. FIG. 6. also depicts an 
optional table and/or fields showing the non-dimensional 
attributes at 507 and the total 15 values for them at 508. This 
can include the area of roofing 509, the linear ridge feet 510, 
linear valley feet 511, starter/perimeter linear feet 512, step 
flashing 513, and/or others. 

Another optional feature is computer processing means for 
calculating a vector direction corresponding to roof pitch for 
a roof plane. Optionally, this may be based on at least one of 
said non-dimensional attributes of roof plane outline lines 
and their orientation. Such computer processing means typi 
cally includes computer logic and/or code with a set of rules 
to establish such vector. Examples of such vector are shown in 
FIG.5E. Specifically, they are preferably shown as arrows. In 
the illustrated example, they are ordinarily indicated as 
arrows pointing in the downward direction, corresponding to 
the downward direction of rain flow. Optionally, there may be 
other illustrations, including an upwardly directed arrow, 
although this is not preferred. For example, vector 516d is 
shown in a downwardly directed arrow with a number 6 next 
to it. This depicts the vector corresponding roof plane 516, 
namely plane D previously discussed. As seen, the value “6” 
for the pitch is entered at field 516c in the table also showing 
the area (for that particular roof plane D at field 516a).357.93 
sq. ft. as shown at field 515b. Note further with respect to roof 
plane 515 (plane “0”) as illustrated in the table at field 515a, 
it likewise has a roof pitch of “6” shown at 515c. The total area 
of roof plane “0” is 111.35 sq. ft. in this particular example, as 
shown at 515b. 
An example of computer programming to determine pitch 

direction is as follows. 
1.) Pitch will run towards a perimeter line. If only one 

perimeter line pitch goes towards the perimeter (most stan 
dard roofs, all but the ends of hips); 

2.) If there are multiple perimeters that are not parallel, 
look for ridge. If there is only a single ridge line and it is 
parallel to one of the perimeter lines, pitch runs from the ridge 
towards the perimeter. (Perimeters that are not straight and 
have small outcroppings where the roof extends further down 
the same slope). 

3.) If a shape has no multiple perimeters and multiple 
ridges where none are parallel, take an average of the ridge 
angles and see if that direction is perpendicular to a perimeter 
line. If so, that direction is the direction of the pitch. (The end 
of hip roofs). 
Most planes are resolved by the above acts, 2 and/or 3. Acts 

4 and 5, below, are also optional but preferred, and are address 
totally enclosed roof planes which most standard roofs do not 
have. 

4.) If there are no perimeter lines and a single ridge line, the 
pitch is from the ridge. 

5.) If there are no perimeter lines and multiple ridge lines, 
once finding the pitch for all other shapes look at the ridges 
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and the shared shapes. If the shared shape has a pitch directly 
away (is perpendicular) from the shared ridge, use that ridge 
as if it were 2 (from above). If the other pitch goes at an angle 
to the ridge, look at other ridges. 

The case where you can make it past act 5 and not have 
pitch direction is for completely enclosed shapes where all 
sides are valleys at the intersection of multiple planes, set 
forth in this optional act: 

6.) take the average slope of all other planes connected via 
shared lines and average the slope direction of the planes, 
whose pitch runs into the plane in question; use that direction 
as the pitch direction for the plane. 

Variations on that logic, including changing the order, and/ 
or combining or splitting acts, may optionally be used. For 
example, rather than beginning with logic looking to run pitch 
towards a perimeter, the logic could begin to look to first run 
the pitch vector away from a ridge line, although this is less 
preferred. 
As illustrated in report 550 as seen in FIG. 5E, the visual 

depiction of pitch vectors, such as 516d may help visualize 
the shape, orientation, pitches of the roofstructure and/or roof 
planes. 

Optionally, one or more deliverables to the client include 
one or more reports such as report 550. Report 550 may 
include one or more of the features as depicted in the various 
drawings of FIGS.5A-5I and/or FIG. 6 and/or FIGS. 7A-&D, 
alone or combination. 

Optionally, such report may be printed on a piece of paper, 
or provided on a non-interactive computer file Such as a pdf 
(Adobe R. Acrobat(R) type image or otherwise, illustrated on a 
computer screen for the user to print out (web based or oth 
erwise) and/or delivered on recordable media such USB 
drive, floppy disk, CD, DVD, email attachment or otherwise. 
However, preferably, such file is delivered as an interactive 
computer file. For example, referring again to FIG. 5E, the 
pitch value as shown in the table, such as the 6 pitch for plane 
D and 516c allows the person, the end-user or otherwise, to 
enter at least one pitch numeric value. This pitch numeric 
value may correspond to roof pitch of the roof plane. Hence, 
in FIG. 5E, one or more of the pitch values in computer fields 
corresponding to the table, may be empty or null. They may 
allow a person, such as an end user, to data input via their 
computer, the pitch value. For example, this may be based on 
the end user, or one of their agents, taking field measurements 
of the roof to provide the input. As such, value 516c may be 
entered to be “6” corresponding to a 6 pitch (e.g., 6" vertical 
rise for every 12" of horizontal run). Such value “6” may be 
changed, updated, or overridden. 
As can be appreciated in three-dimensional geometry, 

given the shape of plane D (516) the value of the pitch ordi 
narily will affect the overall area of such roofing (see e.g. FIG. 
5F, area value 515b). 

Mathematical equations demonstrating-area relationship 
for a sloped, rectangular roofplane are known, an example of 
which is set forth below: 

Z-square root of: (X^+Y) 
Where: 
W=width 
X=horizontal run 
Y=vertical rise 
Z-hypotenuse of X-Y-Z right triangle. 
Other, geometries may be calculated using known math, 

coefficients and/or tables. See for example: Miller, Mark; 
Miller's Guide to Roofing (2005) ISBN 0-07-145144-7. 
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8 
Thus, in combination with the perimeter measurements Sup 
plied with the report based on the creation of roof plane D 
from the imagery, the addition of the roof pitch value may 
lead to the calculation such as in the example 357.93 sq. ft. 
shown at 515b. Likewise, for plane 0, the value of “6” may be 
entered in the table at 515c to arrive at the area calculation 
515b as previously described. It should be appreciated, that 
optionally these pitch values may be provided by the end user 
or other persons based on field measurement. However, 
optionally, they also may be based on measurements and/or 
computer calculations precisely, by estimate or otherwise, 
Such as by viewing oblique imagery such as region image 502 
shown in FIG. 48. In Such case, for example, a vendor may 
provide default values (and/or absolute values) for the pitch 
and the table shown at FIG.5E. In an interactive computer file 
with such fields being interactive, and with operators to cal 
culate area taking into account pitch, preferably part of said 
file, even with Such default values based on oblique imagery 
the end user would be free to override them, such as for 
example if they determine that field measurements indicate a 
different pitch. 

Another optional feature may include other attributes 
deliverable to the client including an interactive computer 
file. For example, the length values of lines forming an outline 
of a drawing may be overridden. For example, referring again 
to 5D, a reference line 514 is depicted. In this one example, it 
is depicted in the parenthetical quote (“R”), although this is 
not required. In such case, it is denoted “26’ corresponding to 
26 ft. in length. Note that all dimensions in this case may be 
converted to or express in metric, rather than English units, 
although for purpose of illustration English dimensions are 
utilized here. 

In Such case, even thought the referenced dimension 26 is 
based on Scaling that line off of the imagery, such as imagery 
506 (see FIG. 6: FIG.5C) there is an opportunity for greater 
precision. Such interactive computer file, for example, in the 
report page shown at FIG. 5D, the value 26 depicted there in 
connection with the reference may actually be the location of 
a data entry field. In Such case, the field operator may deter 
mine that the precise measurements are not 26 feet, but rather 
are 26.15 feet. In Such case, the user operator may enter in 
their computer by typing in the value “26.15” the reference 
line field, thereby overriding it from 26 to 26.15 in this hypo 
thetical. In Such case, the interactive computer file may use 
co-efficient and other ratios to proportion (by multiplication 
or otherwise) some, or preferably, each of the other lines of an 
outline in direct proportion to the plane field override. While 
the foregoing is mentioned in terms of the referenced men 
tioned 514, optionally the interactive computer file may pro 
vide multiple reference directions and/or all line values in 
their report may, optionally, be interactive and override fields. 
As mere examples, in FIG. 5D this could include fields for 
510a, 511a, 512a and/or otherwise, including without limi 
tation most or all numeric values. 

Moreover, while not illustrated, optional report 550 may 
include a separate table and/or field entry point apart from the 
drawing of the building roof structure 501 in which the ref 
erence line may be overridden instead or, or in addition to, 
fields directly overlying the aerial imagery and/or the drawn 
lines. 

Optionally, but preferably, in addition to the length of the 
other lines being proportionally recalculated, likewise the 
area values, such as depicted in the area column of the table at 
FIG. SE as well as the area values on FIG. SF and/or FIG. 6 
(see the total roofing area value 509 of 4096.95 sq. ft. may be 
automatically recalculated. This may be done in a separate 
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application, in the interactice computer file (including with 
embedded operators), both or otherwise. 

Various area calculations used in connection with com 
puter data processing means are available based on known 
geometry. These could include things as simple as multiply 
ing length times width of a single rectangle. They also may 
include modifying Such area to take into account the addi 
tional area generated by pitch, as previously discussed. How 
ever, while not 5 limited to this, preferably, taking advantage 
of the pixilated imagery that may be used, one optional fea 
ture in determining one or more areas of the respective roof 
planes is as follows. If you know the points (corners) of the 
shape and can order them in a clockwise (or optionally, 
counter-clockwise) fashion following the perimeter or outline 
of the shape, then the following algorithm can apply. Starting 
at the first endpoint, 0 (zero), while N-1 is less than the total 
ordered endpoints take the triangle made by the 3 points 0, N. 
and N--I and compute the area of the triangle created, which 
is done by the dot product method using vectors created by 
going from 0 to N and 0 to N+I. Add this area to a running 
Sl. 

Note that when the three ordered endpoints are not in the 
proper order (they create a convex perimeter or outline of the 
shape that reduces the overall area as opposed to adding to), 
the dot product method of finding the area will return a 
(-)negative area which subtracts from the overall area in the 
running Sum. 

Dot product (2-Dimensional Vectors) can be expressed in 
the equation: 

This can be used to find the area of the square that the two 
vectors produce. Dividing the result by two (2) gives the area 
of the triangle the two vectors produce. 

Thus, in this way an example is provided of computer data 
processing means that dissects the outlines of the roof planes 
into Substituent triangles and calculates the area of Such tri 
angles. The areas are aggregated to provide the area of respec 
tive roof planes, and the areas of Such respective roof planes 
may in turn be aggregated (Summed) to arrive at the total area 
of the roof structure. Examples of this are shown in the table 
in FIG.SF and/or table 517 in FIG. 5H. Note also in FIG. SH 
the report 550 may also include other tables and information, 
such as ridge length table 518 and/or valley length table 519. 

Hence, in FIG. 2, aerial imagery 1 is used and perimeter 
drawings around roofplanes are acts. Thereafter, one or more 
interactive computer files are delivered 6. The user may enter 
values in the interactive computer file 7. Such as pitch, length, 
or otherwise as discussed. This may result in the act of updat 
ing the report 8. 

Another optional feature is to provide for user acceptance 
of the final location of a roofstructure. One optional way to do 
this is to provide an internet based interface for the customer/ 
user. One example of such is shown in FIGS. 4A-4D. For 
example, in FIG. 4A, computer screen 100 provides a place to 
enter an address, such as field 102 for address entry (denoted 
by label 101). In the illustrated example, the street address 
“1710 Strand Ave, Tybee Island, Ga. 31328 may be entered 
in field 102 of the computer. The user may enter by clicking or 
otherwise button 103 to find that address. In response, com 
puter screen 100 may appear like FIG. 48. As such, it may 
depict imagery 502 of a region, the region including building 
500 with its roof structure 501. Ordinarily, this includes not 
only the building structure 500, but also depicts adjacent 
buildings, trees, streets, and/or other features. Such imagery 
may come from a variety of places. One example could be 
GoogleR Earth imagery database which is web based and 
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10 
provides address location information. Such imagery covers 
much of the world, although it mayor may not be compara 
tively low resolution imagery. In FIG. 5B, marker 106a is 
shown in the region 502, corresponding to the street address 
in field 102. Note further that while marker 106a is close to 
roofstructure 501, it does not directly or perfectly correspond 
to roof structure 501. As such, the customer or other user may 
be allowed to move the marker (by click and dragging via 
computer mouse, arrows, or otherwise) to a final location 
105b as depicted in FIG. 4C. Such final location is on top of 
the building 500 and such movement more precisely identi 
fies the location of the building roof structure 501 to be 5 
measured. Optionally, in FIG. 4C when said marker has been 
moved to final location 105b, the user may activate a selection 
confirmation, Such as confirm selection button 104, enter, 
checkbox or otherwise. Optionally, to potentially start over 
the user may be afforded the option of hitting the cancel 
button 105 or merely logging off. However, if confirmed 
selection button 104 or other such user acceptance is acti 
vated, another screen (and/or report) optionally may be pro 
vided, such as screen 100 as depicted in FIG. 4D. While this 
may be a wide variety in the formats, in the one example 
provided, some or all of the regional image 502a may be 
depicted showing the marker in its final location 105b. Also, 
a checkbox may be providing a further reconfirmation that the 
users reviewed the image is correct. In this way, the end 
user/customer will be sure that when placing an order, the 
Vendor is measuring the correct roof structure as opposed to, 
for example, measuring the nearby roof structure due to mis 
take/miscommunication. Optionally, as shown in FIG. 4D, 
fields may depict the address to be measured 108, the city 109, 
the state 110, the postal code 111, and otherwise. Optionally, 
a drop down box 112 may be provided corresponding to the 
number of planes ordered. Additionally, other options. Such 
as rush processing 113 or other special features may be pro 
vided. Also optionally, a reference number or other such job 
number field 114 or claim number field 115 and/or otherfields 
may be available. Thus, for example, a roofer having a job 
number and/or bidding pursuant to an insurance claim num 
ber and/oran insurance company doing the same may option 
ally enter data wherein. When they do so, optionally, such 
reference numbers and/or claim numbers may be reprinted or 
otherwise depicted on the deliverables to the client, such as 
report 550. This provides convenience to the end user/cus 
tomer in that they may cross reference their deliverable report 
to their internal calendaring, docketing, invoicing, and/or job 
number system. 

Also with reference to FIG. 4D, computer screen 100 and/ 
or the reports may also depict latitude references and/or lon 
gitude references corresponding to the Street address and/or 
more precisely to the final location 105b of the marker con 
firmed by the end user. Again, optionally, Such latitude and 
longitude coordinates may be reflected in one or more of the 
reports. 

Such translation to latitude and longitude coordinates also 
provides another optional feature. The present system and 
method may optionally include two or more separate imagery 
databases. For example, a lower resolution and/or less expen 
sive image database Such GoogleR Earth may be used as a 
first database, whereas a higher quality, higher resolution 
and/or more robust image database. Such as by Pictometry 
International (as depicted here) may be used. Other vendors 
of imagery databases may be used and/or one may use their 
own image database(s). Thus, by translating the Street address 
stated in longitude and latitude, it is easier to correlate to the 
second database. In this way, first imagery database from 
which the final location is selected may be internet based 
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imagery having to corresponding street address look up field. 
Only further using the latitude and longitude coordinates to 
access imagery from a second imagery database. Such as for 
example Pictometry’s database. Thereafter, using the imag 
ery from the second database can generate in computer 
memory outline drawings around outlines corresponding to 
roof planes based on tracing from imagery from said second 
imagery database. Such outline drawings may include draw 
ings such as depicted in FIGS. 5D, 5E, 5F, 5G and/or FIG. 6 
and/or 7B-D for example. Additionally, since the first imag 
ery database may merely be straight down, or plan views, 
whereas the second imagery may include a variety of oblique 
images, such as image 502 and 503 in FIG.5A and/or oblique 
imagery 504 and 505 in FIG. 5B, as well as diagonal, top 
down imagery such as image 506 in FIG.5C. This allows the 
optional, more complete image reporting to the client in 
report 505. 

Such oblique imagery also permits the optional feature, as 
previously discussed, determining vertical measurements 
and/or roof pitches based on the imagery, as opposed to based 
on field measurements. Conversely, one can undertake this 
without any oblique imagery and/or any determination of 
Vertical measurements or pitch, and instead rely on field mea 
Surements or other means for pitch. 

In FIG. 3, the location data 4A is entered. Aerial imagery 
with a marker is provided 4.B. A person moves the marker on 
the image of the building 4C. User acceptance of that marker 
position is then signaled 104b. 
Mere examples of other optional features are depicted in 

FIGS. 7A and 7B. A simplified diagrammatic image of build 
ing 700 includes roof structure 701. While several roofplanes 
are illustrated, the particular focus is directed to roof planes 
715 and 716. As illustrated in FIG. 7B, a first electronic 
drawing (preferably in a first layer of the drawing) is made 
over the imagery comprising lines A, B and C. Moreover, a 
second electronic drawing (preferably, but not necessarily, in 
a second layer of the drawing) is made over to imagery com 
prising lines E, F, G and H. Note that in this illustrated 
example, at least a segment of line A is Substantially overlap 
ping with at least a segment of line E. Thus, for example, roof 
plane 715 outlined by E, F, G and H may comprise a flat roof 
(0 pitch) porch whereas the remainder of the roof structure 
701 may comprise a hip roof over a rectangular house, the hip 
roof being depicted in a plan view with two triangles and two 
isosceles rhombuses, as shown. 
Note further that FIG. 7B preferably is depiction of a 

deliverable. Such as a report (and/or a screen shot), and 
optionally and more preferably is part of an interactive com 
puter file. In this regard, it may include, optionally, table 720 
and/or 721, as well as any of the other tables and/or fields 
and/or features previously depicted in the previous drawings. 
For example, table 721 includes at least columns with a line 
and a column for the attribute, which preferably in this con 
text is the non-dimensional attribute. Note in the example of 
these Substantially overlapping lines A and E. A has the 
attribute of being a gutter free edge, whereas E has the 
attribute label “common'. 

In this regard, the label “common also corresponds to 
Line E in connection with roof plane 717 illustrated in iso 
lation as roof plane 717. Other terms may be used instead of 
“common', but this indication denotes two lines that are 
Substantially overlapping and in which the main purpose of 
the line is merely for dissecting a common roof plane, nor 
mally for determining square feet area, as opposed to a non 
dimensional attribute. This is because such "common lines, 
in a sense, are imaginary between roof plane 715 and roof 
plane 717 and/or 717. Alternatively, in the context of this 
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12 
building the attribute of line E could be “flashing” (instead of 
line Y being flashing) based on the reasonable assumption 
that this flat planed porch roof abuts the side of the building 
and has roof flashing along line Y. However, in Such situation 
by denoting line E as flashing, in lieu of line Y since they are 
of common length, this is merely a substitute for the total 
linear estimate of flashing of the type illustrated, for example 
at 513 (FIG. 20) and/or table 521 (FIG. 51). 

Plane 716 illustrates a minimum number of three lines, A, 
Band C, to denote the area of plane 716. Conversely, note that 
plane 715 includes not only three lines, lines E, F and G, but 
also a fourth line, line Hsince it rectilinear. This is consistent 
with the claiming of the present invention being open-ended 
in that at least three lines are required to define a roof plane, 
but it may be more. Likewise, a plane may be defined by 5, 6, 
7 or more lines depending on its particular geometry. 
As mentioned, it is not required, but is preferable that the 

lines defining the respective plane 715 and 716 are separate 
from each other, and even more preferable that they be in 
separate computer file layers overlaying one another. This 
helps facilitate having differing attributes along a common 
lineas previously described in connection with the substantial 
overlap of lines A and E. Optionally, in the report the lines 
may be shown in different colors (and/or patterns) designated 
for each non-dimensional attribute. 

Moreover, one or more additional adjustment planes, such 
as adjustment plane 717 prime, also depicted as free standing 
adjustment plane 717 may optionally be provided. This 
allows generating computer memory at least one adjustment 
roofing plane, Such as by drawing lines E, X,Y and Z (as well 
as others). This is useful for a variety of situations, such as, for 
example, to adjust for portions of the roofstructure which are 
not fully visible from the aerial imagery. This is shown in 
FIGS. 7A and 7B in that due to the overhanging eve of the hip 
roof of the house in plane 716, part of the porch's roof struc 
ture is hidden by the overhanging roof hang. This hidden 
portion is depicted by roof plane 717 and/or 717. 

It should also be noted that optionally, this adjustment 
plane does not necessarily have to be graphically depicted, as 
shown in FIG. 78. Rather, or in addition, an additional 
numeric field 20 may be provided. For example, in FIG. 5F. 
the planes A-P are shown with their respective areas, and in 
Some total of Such areas. In this context, with or without a 
graphical depiction, an additional “plane' row may be pro 
vided denoted “adjustment” or otherwise with a numeric field 
allowing user entry of a area (square foot or otherwise) num 
ber be typed in or otherwise imported. Thus, the adjustment 
plane 717 (FIG. 7B) even if not graphically depicted, might 
have known dimensions of, for example, 20 feet wide, with a 
two foot pitch overhand, resulting in an additional 40 feet of 
area. In this situation, in the adjustment field the user might 
simply enter the value “40” in square footage terms for the 
adjustment field. This adjustment field will be added to the 
sum total, such as shown in the table of FIG.5E. Note also that 
the adjustment value may be negative for a variety of reasons, 
given the user the ability to override and reduce the total 
estimation of square footage for reasons of discounting, or 
other circumstances. 

Thus, for example, in FIG. 7B at table 21, it is denoted in 
that table as plane 717 with corresponding area of 40 square 
feet may correspond to a report that it is 20 feet wide (line E 
prime times 2 feet deep under the eaves, lines X and/or Z. 
thereby resulting in the calculation of 40 square feet. Or, as 
described above, alternatively with or without graphic depic 
tion of plane 717, the user might simply enter the value “40 
square feet in the area field of table 721. 
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FIGS. 7C and 7D, using the same structure of 7A and 7B, 
illustrate another feature which is optional, and may be used 
alone, or in connection with one or more of the features 
previously described. In particular, it provides for a computer 
data processing means that identifies light and dark contrast 
between adjacent roof planes, such as roof planes 716 and 
718, and based on that automatically generates at least one 
border line, such as for example line 719 shown in FIG. 7D 
between such roof plane 716 and 718. In this regard, note that 
as illustrated in FIGS. 7C and D, roof plane 716 is shown as 
shaded. This represented in imagery of shadowing, typically 
caused by Sun or other lighting casting different degrees of 
shadow in brightness and darkness depending on the orienta 
tion of the roof plane with the source of the light. The gen 
eration of various lines, such as line 719, is automatically 
computer generated. This may be done by a variety of tech 
niques borrowed from the separate field of computer face 
recognition used in connection with digital images Such as for 
security purposes. This may be done to create Some or all of 
the line values, or more preferably at least starting point 
default lines drawing by the computer. However, optionally 
the default generation of the lines can be done after perimeter 
lines P. around the entire outer perimeter of the roof structure 
701, having drawn ordinarily by a human user. This has the 
advantage of establishing a closed, finite area within the 
region for which the computer Software automatically gener 
ates one or more of the lines separating the geometries of the 
separate roof planes. Preferably, this is done by generating 
and labeling discreet lines which may be overridden by the 
user, such as deleting extraneous or erroneous or duplicative 
lines and/or moving them. Moreover, optionally such lines 
may be generated as the subparts of geometric shapes set as 
presumptive default shapes common in roof planes. This nor 
mally would include rectangles, triangles and rhombuses. 

Additionally, Such automatic and/or default generation of 
lines may optionally be coupled with the previously described 
pitch generation algorithms. In this way, default pitches may 
be generated by the computer and depicted in the report 
output. Again, this can be overridden by the user, including 
the vendor of such report information. 

Note also that in FIG. 7A-7D, the various lettered lines (A, 
B, C, E, F, G, H), are illustrated here slightly offset from the 
actual underlying line in the building imagery. In practice, 
preferably so as to maximize accuracy, there is not such 
offset. Rather, the offset is depicted here in FIG. 7A-D merely 
for drawing clarity to separately depict the line in the aerial 
image from the computer drawn line overlaying the image. 

Another optional feature is that the information, including 
reporting, may be made to interface electronically (and/or 
manually) with other products. For example, the information 
provided here may be uploaded or transferred to XactimateTM 
Insurance estimating Software known in the prior art. Natu 
rally, this feature, while helpful, is not required. 
What is claimed is: 
1. A non-transient computer memory storing computer 

logic, that when executed by computer hardware causes the 
computer hardware to determine attributes of a roof structure 
of a real-world three-dimensional building by: 

Providing at least one computer input field for a user to 
input first location data generally corresponding to the 
location of the building: 

Providing visual access to a first oblique image of a region 
including the roof structure of the building correspond 
ing to said first location data, the first oblique image 
having a first resolution; 
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14 
On the oblique image of the region, providing a visual 

marker that is moveable on said computer monitor 
around said region, said visual marker initially corre 
sponding to said first location data, wherein said visual 
marker may be moved to a final location on top of the 
building to more precisely identify the location of the 
building roofstructure, the final location having location 
coordinates; 

Providing a computer input capable of signaling user-ac 
ceptance of the final location of said marker, and, 

Providing visual access to one or more second images of an 
aerial imagery database corresponding to location coor 
dinates of the final location, the one or more second 
images having a second resolution that is higher than the 
first resolution. 

2. The non-transient computer memory of claim 1, wherein 
said first location data comprised street address data, and 
wherein said computer logic when executed by computer 
hardware causes the computer hardware to translate said loca 
tion coordinates of said final location to latitude and longitude 
coordinates. 

3. The non-transient computer memory of claim 2 wherein 
said image corresponding to the first location data is from a 
first imagery database from which said final location is 
selected and is internet-based imagery having a correspond 
ing street address look up field, and wherein the aerial imag 
ery database is a second imagery database, and wherein said 
computer logic when executed by computer hardware causes 
the computer hardware to: 

use said latitude and longitude coordinates to access imag 
ery from the second imagery database. 

4. The non-transient computer memory of claim3, wherein 
the computer logic, when executed by computer hardware 
causes the computer hardware to: 

generate, in computer memory, outline drawings around 
outlines corresponding to roof planes based on tracing 
from said imagery from said second imagery database. 

5. The non-transient computer memory of claim 4 and 
wherein said providing acts are provided over an internet 
interface. 

6. The non-transient computer memory of claim 5, wherein 
the computer logic, when executed by the computer hardware 
causes the computer hardware to: 

provide a printed report that includes an aerial image of the 
building roof structure. 

7. The non-transient computer memory of claim 1, wherein 
the computer logic, when executed by computer hardware 
causes the computer hardware to: 

generate, in computer memory, outline drawings around 
outlines corresponding to roof planes based on tracing 
from said imagery. 

8. The non-transient computer memory of claim 1 and 
wherein said providing acts are provided over an internet 
interface. 

9. The non-transient computer memory of claim 1, wherein 
the computer logic, when executed by the computer hardware 
causes the computer hardware to: 

provide a printed report that includes an aerial image of the 
building roof structure. 

10. The non-transient computer memory of claim 9. 
wherein the printed report includes a latitude reference and/or 
a longitude reference corresponding to the location of the 
building roof structure. 

k k k k k 
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Column 8, line 5: Delete “515b. and replace with - 516b. -- 
Column 9, line 18: Delete “N + I and replace with - N + 1 - 
Column 9, line 20: Delete “N + I. and replace with - N + 1. -- 
Column 10, line 10: Delete “105b and replace with -- 106b -- 
Column 10, line 14: Delete “105b, and replace with -- 106b, -- 
Column 10, line 24: Delete “105b. and replace with -- 106b. -- 
Column 10, line 51: Delete “105b and replace with -- 106b -- 

Signed and Sealed this 
Nineteenth Day of July, 2016 

74-4-04- 2% 4 
Michelle K. Lee 

Director of the United States Patent and Trademark Office 


